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(54) [ Title of the Invention ] 

Time Acceptance Control Method and Apparatus 
(57) [ Abstract ] 

[ Object ] An object of the present invention is to provide 
a call acceptance control method and apparatus free of causing 
lowering of a communication quality due to forced disconnection 
or the like, capable of flexibly coping with a traffic mal- 
distribution or time based variation, and capable of providing 
a mobile communication system with its large system capacity. 
[ Arrangement ] Provided is a call acceptance control 
apparatus in a mobile communication system that makes 
communication between a plurality of wireless base stations and 
a plurality of mobile stations via a wireless channel, the 
apparatus comprising: first prediction means for predicting an 
interference quantity when a call is newly accepted based on 
past data; second prediction means for predicting a 
communication quaiity of a mobile station that responds to the 
call when a call is newly accepted and a mobile station that 
has been already connected to the wireless base station; and 
rejection means for, when it is predicted that a mobile station 
failing to meet a predetermined communication quality when a 
call is newly accepted by the second prediction means, rejecting 
acceptance of the new call, 
la... First wireless base station 



1 



lb... Second wireless base station 
In. . . n-th wireless base station 
(Extension code #1) 
(Extension code #n) 
3a Mobile station 
3k Mobile station 
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[ Claims ] 

[ Claim 1 ] A call acceptance control method in a mobile 
communication system that makes communication via a wireless 
channel between a plurality of wireless base stations and a 
plurality of mobile stations, said method characterized in that, 
when a communication quality of a mobile station that responds 
to the call when a call is newly accepted and a mobile station 
that has been already connected to the wireless base station 
is predicted, where it is predicted that a mobile station 
failing to meet a predetermined communication quality, such new 
call acceptance is rejected. 

[ Claim 2 ] A call acceptance control method in a mobile 
communication system that makes communication via a wireless 
channel between a plurality of wireless base stations and a 
plurality of mobile stations, said method characterized by 
comprising: 

first prediction means for predicting an interference 
quantity when a call is newly accepted based on past data; 

second prediction means for referring to the predicted 
interference quantity by the first prediction means, thereby 
predicting a communication quality of a mobile station that 
responds to the call when a call is newly accepted and a mobile 
station that has already been connected to the wireless base 
station; and 

rejection means for, when a call is newly accepted by the 
second prediction means, when it is predicted that a mobile 
station failing to meet a predetermined communication quality 
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exists, rejecting the new call acceptance. 

[ Claim 3 ] A call acceptance control method in a mobile 
communication system that makes communication via a wireless 
channel between a plurality of wireless base stations and a 
plurality of mobile stations, said method characterized by 
comprising : 

first computation means for computing a ratio between an 
interference quantity from the inside of a local wireless base 
station and an interference quantity from a remote wireless base 
station at the periphery of the local wireless base station; 

second computation means for computing the interference 
quantity from the inside of the wireless base station from the 
number of mobile stations to be connected with each other at 
the same time after new call acceptance when a wireless base 
station is connected with a plurality of mobile stations at the 
same time; 

third computation means for computing the interference 
quantity from the peripheral remote base station after new call 
acceptance based on the computation result of the second 
computation means and the computation result of the first 
computation means; and 

rejection means for rejecting the new call acceptance 
according to the interference quantity computed by the third 
computation means. 

[ Claim 4 ] A call acceptance control apparatus as claimed in 
claim 2 or 3, characterized in that, when a required 
transmission power of each mobile station after call acceptance 
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is computed relevant to a plurality of mobile stations connected 
to said base station, and the computed required transmission 
power exceeds a maximum transmission power of a mobile station 
that responds to a call to be accepted or a mobile station that 
has been already connected, said rejection means judges that 
a predetermined communication quality is not met, and rejects 
call acceptance. 

[ Claim 5 ] A call acceptance control apparatus as claimed in 
claim 2 or 3, characterized in that, when a required 
transmission power after call acceptance is computed relevant 
to a plurality of mobile stations connected to said base station, 
and the computed required transmission power exceeds a 
predetermined maximum transmission power relevant to a mobile 
station that responds to a call to be accepted or a mobile station 
that has been already connected, said rejection means judges 
that a predetermined communication quality is met, and rejects 
call acceptance . 

[ Detailed Description of the Invention ] 
[0001] 

[ Field of Industrial Application ] The present invention 
relates to a call acceptance control method and apparatus in 
a mobile communication system that makes communication between 
a wireless base station and a mobile station. 

[0002] 

[ Prior Art ] In a mobile communication system such as hand 

held telephone set or automobile telephone set that has been 
currently spread, service is provided by dividing an entire 
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service area into a comparatively small wireless zone called 
cells. Such scheme is referred to as a cellular scheme, and, 
for example, the radius of one cell is set to about 1 km to 2 
km. A system subscriber capacity can be increased by 
geographically repeatedly reusing the same wireless channels, 
and a probability that a wireless base station exist within a 
short distance from a mobile station. Thus, there is an 
advantage that even a mobile station with its comparatively 
small transmission power like a hand held telephone terminal 
can make communication with a good communication quality. 
[0003] In general, in a mobile communication system, 

available wireless resources are limited, and thus, the 
capacity of subscribers that can be accommodated in the system 
is limited. Therefore, in the case where a communication 
request occurs in excess of this capacity, rejection of service 
provision, a so called call loss will occur. 

[0004] In a conventional FDMA (Frequency Division 

Multiple Access) or DMA (Time Division Multiple Access) system 
in which wireless channels are fixedly allocated, wireless 
channels to be allocated in the wireless base stations each are 
determined so that a probability that an interference from 
adjacent wireless channels in an interleave scheme that 
configures wireless channels by permitting overlaps of powers 
in the side wave band of wireless channels is sufficiently 
lowered. The number of mobile stations that are communicable 
in the wireless base station at the same time is limited by the 
number of wireless channels allocated in that wireless base 
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station. In the case where a communication request has occurred 
in excess of the number of wireless channels, a call loss may 
result. In such a system, the number of channels are fixedly 
allocated to each base station. Thus, there is a disadvantage 
that it is difficult to flexibly cope with a traffic mal- 
distribution or time based variation. 

[0005] In addition, in a system employing so called 

dynamic channel allocation in which wireless channels are 
dynamically allocated, there has been adopted a method of 
selectively allocating a wireless channel that meets a required 
communication quality during wireless channel allocation. For 
example, there are two methods, a method of enabling allocation 
in the case where the interference quantity is equal to or 
smaller than a predetermined value and a method of ebaling 
allocation in the case where CIR (Carrier to Interference power 
Ratio) is equal to or greater than a predetermined value. In 
this case, when all the transmitter/receiver allocated to each 
base station are in use, or alternatively, in the case where 
there is a free space in transmitter/receiver, but there is no 
wireless channel meeting a predetermined communication quality, 
a call loss may result. 

[0006] On the other hand, CDMA (Code Division Multiple 

Access) is a method for employing different spread codes, 
whereby a plurality of users share the same wireless frequency 
bandwidth. In this scheme, wireless channels are composed of 
spread codes. The communication waves of users that employ the 
other spread codes are obtained as interference. The capacity 
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of the CDMA system is limited by the interference quantity. In 
the case where a call is connected in excess of capacity, there 
is a possibility that the communication quality of the users 
which use the same wireless frequency bandwidths is degraded 
over the entire service area. The interference quantity when 
a communication employing one spread code assigns a 
communication employing the other spread code is determined 
depending on a correlation between the spread codes . In general, 
design for spread codes are made so that the correlation value 
is obtained as a sufficiently small value. 

[0007] Therefore, upon wireless channel allocation, even 

if any spread code is assigned, the acceptable interference 
quantity is not changed. 

[0008] In addition, in a mobile communication system, 

there is often applied transmission power control for 
controlling transmission power to a value suitable to a required 
quality during communication. In particular, in the CDMA 
system, this technique is essential to avoid a so called 
distance problem, and further, to increase a system capacity. 
This transmission power control methods include: reception 
level standard transmission power control in which the 
reception level is equal to a control target value; and CINR 
standard transmission power control in which CINR (Carrier to 
Interf ere-plus-Noise power Ratio) is equal to a control target. 
In particular, from the viewpoint of the system capacity, the 
CINR standard transmission power control is shown to be 
effective . 
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[0009] 

[ Problems to Be Solved by the Invention ] However, as 

in conventional dynamic channel allocation, in the case where 
a method of selecting a wireless channel meeting a required 
quality is applied to the CDMA system, there is a disadvantage 
that wireless channel selection itself cannot be performed- In 
the case where there is no spread code meeting the required 
quantity, a call loss may result. Thus, the communication 
quality of calls being currently communicated can be maintained. 
However, in the case of performing CINR standard transmission 
power control, the interference in the peripheral wireless base 
station increases due to connection of a new call. In addition, 
in the peripheral wireless base station as well, transmission 
power is increased, and thus, the interference quantity after 
call acceptance may be greater than the monitor value before 
call acceptance. Thus, there is a disadvantage that the 
probability of interference increases, and the forced 
disconnection rate is high. 

[0010] Similarly, in the case where there is applied a 

method of selecting a wireless channel meeting a required 
quantity such as conventional dynamic channel allocation is 
applied to the FDMA or TDMA system that performs CINR standard 
transmission control as well, there is a disadvantage that the 
probability of interference is higher, and the forces 
disconnection rate is higher. 

[0011] As a call acceptance control method considering a 

system capacity in the CDMA, there is proposed a method if 
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transmission power control has been performed while reception 
power in wireless base station is defined as a standard (Z. Liu 
and M. E. Zarki, "SIR-Based Call Admission Control for DS-CDMA 
Cellular Systems, "IEEE Journal on Selected Areas in 
Communications, Vol. 12, No. 4, pp. 638-644, May 1994) . In this 
method, attention is paid to the fact that, in the case where 
transmission power control is performed while the reception 
power in wireless base station is defined as a standard, the 
CINR in communication is lowered as the number of users 
increases, and then, in the case where it is judged that the 
CINR is lower than the required value by accepting a new call, 
call acceptance is rejected. 

[0012] However, in the case where transmission power 

control is applied while the CINR is defined as a standard, if 
an ideal situation free of an error in transmission power 
control is considered for clarity, the users in communication 
are controlled so as to make communication based on all the equal 
CINRs. Therefore, the CINR is constant irrespective of the 
number of users in communication, thus making it impossible to 
judge whether or not the CINR is degraded by accepting a new 
call. Hence, there has been an undesirable disadvantage that 
the forced disconnection rate rapidly increases or the system 
capacity is lowered. 

[0013] The present invention has been made in 

consideration of the above described problems. It is an object 
of the present invention to provide a call acceptance control 
method and apparatus capable of flexibly coping with traffic 
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mal-distribution or time base variation and capable of 
providing a mobile communication system with its large system 
capacity. 
[0014] 

[ Means for Solving the Problems ] In order to achieve the 
foregoing object, the first invention of the present 
application is directed to a call acceptance control method in 
a mobile communication system that makes communication via a 
wireless channel between a plurality of wireless base stations 
and a plurality of mobile stations, said method characterized 
in that, when a communication quality of a mobile station that 
responds to the call when a call is newly accepted and a mobile 
station that has been already connected to the wireless base 
station is predicted, where it is predicted that a mobile 
station failing to meet a predetermined communication quality, 
such new call acceptance is rejected. 

[0015] The second invention of the present application is 

directed to a call acceptance control method in a mobile 
communication system that makes communication via a wireless 
channel between a plurality of wireless base stations and a 
plurality of mobile stations, said method characterized by 
comprising : 

first prediction means for predicting an interference 
quantity when a call is newly accepted based on past data; 

second prediction means for referring to the predicted - 
interference quantity by the first prediction means, thereby 
predicting a communication quality of a mobile station that 
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responds to the call when a call is newly accepted and a mobile 
station that has already been connected to the wireless base 
station; and 

rejection means for, when a call is newly accepted by the 
second prediction means, when it is predicted that a mobile 
station failing to meet a predetermined communication quality 
exists, rejecting the new call acceptance* 

[0016] The third invention of the present application is 
directed to a call acceptance control method in a mobile 
communication system that makes communication via a wireless 
channel between a plurality of wireless base stations and a 
plurality of mobile stations, said method characterized by 
comprising : 

first computation means for computing a ratio between an 
interference quantity from the inside of a local wireless base 
station and an interference quantity from a remote wireless base 
station at the periphery of the local wireless base station; 

second computation means for computing the interference 
quantity from the inside of the wireless base station from the 
number of mobile stations to be connected with each other at 
the same time after new call acceptance when a wireless base 
station is connected with a plurality of mobile stations at the 
same time; 

third computation means for computing the interference 
quantity from the peripheral remote base station after new call 
acceptance based on the computation result of the second 
computation means and the computation result of the first 
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computation means; and 

rejection means for rejecting the new call acceptance 
according to the interference quantity computed by the third 
computation means. 

[0017] The fourth invention of the present application is 

directed to a call acceptance control apparatus, characterized 
in that, when a required transmission power of each mobile 
station after call acceptance is computed relevant to a 
plurality of mobile stations connected to said base station, 
and the computed required transmission power exceeds a maximum 
transmission power of a mobile station that responds to a call 
to be accepted or a mobile station that has been already 
connected, said rejection means judges that a predetermined 
communication quality is not met, and rejects call acceptance. 
[0018] The fifth invention of the present application is 

directed to a call acceptance control apparatus characterized 
in that, when a required transmission power after call 
acceptance is computed relevant to a plurality of mobile 
stations connected to said base station, and the computed 
required transmission power exceeds a predetermined maximum 
transmission power relevant to a mobile station that responds 
to a call to be accepted or a mobile station that has been already 
connected, said rejection means judges that a predetermined 
communication quality is met, and rejects call acceptance. 
[0019] 
[ Effects ] 

The first and second inventions of the present 
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application are characterized by comprising: means for 
predicting the interference quantity after call acceptance 
based on the past measurement result in order to achieve the 
foregoing object; and means for judging whether or not a 
required value is met after call acceptance, wherein, in the 
case where there exists a mobile station failing to meet the 
required communication quality after call acceptance, call 
acceptance is rejected, 

[0020] The call acceptance control apparatus according to 

the third invention of the present application computes a ratio 
between an interference quantity from the inside of a local 
wireless base station and an interference quantity from the 
remote peripheral wireless base station based on the monitor 
result of the past interference quantity; computes the 
interference quantity from the inside of the local wireless base 
station, from the number of simultaneously connected mobile 
stations in the inside of the local wireless base station after 
new call acceptance, and further, determines the new call 
acceptance or call acceptance rejection depending on the 
interference quantity from the peripheral remote wireless base 
station, computed based on the ratio of these interference 
quantities and the interference quantities. 

[0021] The call acceptance control apparatus is 

characterized by comprising means for preferably registering 
the maximum transmission power of each mobile station and the 
current transmission power and communication quantity relevant 
to mobile stations in communication in the local wireless base 
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station, wherein, in the case where the required transmission 
power of each mobile station after call acceptance is computed 
upon call acceptance, the above computed required transmission 
power of a call to be accepted or a mobile station that has been 
already connected exceeds the maximum transmission power of the 
mobile station, it is judged that the required quality is not 
met, and call acceptance is rejected. 

[0022] The call acceptance control method and apparatus 

of the fifth invention of the present application is 
characterized in that, in the case where, a wireless base 
station defined a maximum power to be transmitted to a mobile 
station being communicated with the local wireless base station, 
and computes a required transmission power relevant to each 
mobile station after call acceptance during call acceptance, 
and then, the computed required transmission power of a call 
to be accepted or a mobile station that has been already 
connected exceeds a predetermined maximum transmission power, 
it is judged that the required quality is not met, and call 
acceptance is rejected. 
[0023] 

[ Embodiments ] 

Hereinafter, one embodiment of a mobile communication 
system to which a call acceptance control method of the present 
invention is applied will be described with reference to the 
accompanying drawings. The present invention can be arranged 
similarly in any of the CDMA, FDMA, and TDMA systems which 
performs the transmission power control. In the present 
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embodiment, the CDMA system will be described by way of example. 
[0024] Fig. 1 is a block diagram depicting a configuration 

of a mobile communication system to which a call acceptance 
control method according to the present invention is applied. 
First, an upstream link call acceptance control method will be 
described as a first embodiment. Referring to Fig. 1, a plenty 
of wireless base stations la, lb, In are disposed with 

proper intervals. These first base station la, second base 
station lb, an "n"-th base station In, and a plenty of 

wireless base stations 3a, 3b, 3k are properly connected 

via a wireless channel (provided if tf n" and "k" are arbitrary 
values) . 

[0025] Fig. 2 is a block diagram functionally depicting 

a configuration of a wireless base station 1 for use in the mobile 
communication system shown in Fig. 1, in particular, a 
configuration of elements associated with call acceptance 
control. In the wireless base station 1 shown in the figure, 
Ki transmitters/receivers 11a, lib, HKi (provided if Ki 

is an arbitrary value) are connected to a transmitter/receiver 
control unit 13, and the transmitter/receiver control unit 13 
is connected to a call acceptance control unit 15. In addition, 
the call acceptance control unit 15 is connected to a call 
processing control unit 17 and a memory 19. 

[0026] The call acceptance control unit 15 reads out, 

updates, and writes data stored on the memory 19 upon a request 
from the call processing control unit 17, and manages the mobile 
station 3 currently being communicated at the wireless base 
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station 1. The transmitter/receiver control unit 13 manages 
transmitters/receivers 11a, lib, . .., HKi. In addition, the 
control unit 15 measures a communication quality in each 
transmitter/receiver 11. 

[0027] Fig. 3 conceptually show an example of data stored 

on the memory 19. In this example shown in Fig. 3, on the memory 
19, there are recorded: in response to the mobile station 3 
connected with the wireless base station 1 to make communication, 
the maximum transmission power of the mobile station 3; the 
current transmission power of the mobile station 3; the maximum 
transmission power of the wireless base station 1 assigned to 
the mobile station 3; the current transmission power of the 
wireless base station 1 relevant to the mobile station 3; the 
current reception power of an upstream link; the current 
reception power of a downstream link; the interference quantity 
of the upstream link; and the interference quantity of the 
downstream link. 

[0028] Fig. 4 is a flow chart showing control procedures 

for call acceptance control in the present embodiment. If a 
call connection request occurs with the wireless base station 
due to a new call origination, or alternatively, due to a 
hand-over request, a call processing control unit 17 notifies 
the fact to the call acceptance control unit 15. The call 
acceptance control unit 15 predicts cell external interference 
after call acceptance at the step Sll based on the past monitor 
result (first prediction means) . 

[0029] Subsequently, the required transmission power 
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after acceptance of a new call and the connected call is computed 
by employing the prediction value (step S13) . With respect to 
all of the new calls and connected calls, after the computed 
required transmission power and maximum transmission power are 
compared with each other, in the case where there exists a mobile 
station in which the computed required transmission power 
exceeds the maximum transmission power, acceptance of a new call 
is re j ected at the step SI 9 (rej ection means) . In the case where 
there does not exist a mobile station in which such exceeding 
occurs, acceptance processing of a new call is executed (step 
S23) . Procedures for predicting cell external interference 
after call acceptance and computing a required transmission 
power will be described below in detail. 

[0030] Fig. 5 is a block diagram depicting function in the 

call acceptance control unit 15, where the call acceptance 
control unit 15 is composed of: a communication quality 
measurement control section 15a; an interference quantity 
computation section 15b; a required transmission power 
computation section 15c; and a memory access section 15d. 

[0031] The communication quality measurement control 

section 15a instructs the transmitter/receiver control unit 13 
to measure the communication quality of upstream and downstream 
links of each mobile station 3 in connection, and stores the 
result in the memory 19 through the memory access section 15d. 

[0032] In the DS/CDMA (Direct Sequencee Code Division 

Multiple Access) system, in the case where CINR standard 
transmission power control is performed without any error or 
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delay, where the number of simultaneous connections at one time 
in one wireless base station is N, the CINR control target value 
is t cinr/ a processing gain is Pg, a thermal noise level is N D , 
the reception level in wireless base station is R, and the cell 
external interference is I, the following relationship is 
established. 
[ Formula 1 ] 

R/R- (N - D/Pg + N Q + I = T CINR (1) 

In the case of an upstream link, the cell external interference 
is common to all the users. Thus, when the transmission power 
of the mobile station is controlled so that CINRs are equal to 
each other, the reception levels in the wireless base station 
are equal to each other. On the other hand, in communication 
quality measurement during communication, the communication 
quality measurement control section 15a of the call acceptance 
control unit 15 instructs the transmitter/receiver control unit 
13 to monitor a quality and to measure a desired wave level and 
a noise other than the desired wave level (equal to summation 
of interference and thermal noise and a denominator of formula 
(1) . The communication quality measurement control section 
15a notifies to the interference quantity computation section 
15b the measurement value of a desired wave level R and noise 
level S other than the desired wave. The interference quality 
computation section 15b has first computation means, second 
computation means, and third computation means, and computes 
a cell internal interference I in and a cell external interference 
I as follows. 
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[0033] 

I in = R(N - 1)/Pg 
I = S - I in - N Q 

Further, a = I/I in is computed, and computed value is registed 
in the memory 19 through the memory access section 15d. In this 
operation, although there are a variety of methods such as a 
method to be implemented during call acceptance judgment and 
a method implemented every predetermined time intervals. In 
any arrangement as well, similar advantageous effect is 
attained. 

[0034] Upon a call connection request, the interference 

quantity computation section 15b predicts the interference 
quantity after call acceptance while a ratio between the cell 
internal interference and cell external interference is kept 
unchanged even if a new call is connected. That is, .in formula 

(1), assuming that the number of users N is replaced with N f 
= N + 1, and transmission power control is enabled after call 
acceptance, the following relationship is established. 

[ Formula 2 ] 

R f /(1 + a) -R' • (N» - D/Pg + N G = T CINR (2) 

Therefore, the required reception power R f after call 
acceptance is obtained as follows by solving equation (2) 
relevant to R' . 
[ Formula 3 ] 

R 1 = N G -T CINR /1 - T CINR - ( 1 + a ) • (N f - 1)/Pg (3) 

The interference quantity computation section 15b notifies the 

obtained required reception power R T to the required 
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transmission power computation section 15c. 

[0035] At the required .transmission power computation 

section 15c, the current transmission power and the current 
reception power of each mobile station 3 stored on the memory 
19 are read out through the memory access section 15d, j3 = R'/R 
is computed, and further, the current transmission power is 
multiplied by £ . In the case where the result has exceeded 
the maximum transmission power of the mobile station 3, 
rejection of call acceptance is notified to the call acceptance 
control unit 15, and processing is terminated- If the required 
transmission power computed relevant to new calls and all the 
connected calls is equal to or smaller than the maximum 
transmission power, it is judged- that acceptance is enabled, 
and the fact is notified to the call processing control unit 
17. At the same time, the number of simultaneous connections 
is updated, and a new mobile station 3 is registered on the memory 
19 through the memory access section 15d. 

[0036] In the above procedures, when the required 

transmission power of a new call is computed, one must know a 
propagation loss between the wireless base station 1 and the 
mobile station 3. There are a variety of methods for that 
purpose such as: a method of measuring a reception level of a 
control channel transmitted from the wireless base station 1 
when transmission power is constant while the mobile station 
3 is waiting, and then, notifying to the wireless base station 
1 a connection request at a time when such request occurs; and 
a method for the wireless base station 1 to specify transmission 
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power, causing the mobile station 3 to perform provisional 
transmission, and then, measuring a reception level at the 
wireless base station 1. In any arrangement as well, the 
similar effect is attained. 

[0037] Now, a downstream link call acceptance control 

method will be described as a second embodiment . The downstream 
link call acceptance described as the second embodiment may be 
actually arranged so as to be implemented together with the 
upstream link call acceptance control method described in the 
first embodiment . 

[0038] First, referring to Fig. 1, a mobile communication 

system to which the call acceptance control method of the 
present invention is applied, as in the first embodiment, is 
composed of a plurality of wireless base stations la, lb, . . . , 
In, and a plurality of mobile stations 3a, . .., 3k connected 
with the wireless base station 1 by employing wireless channels, 
thereby making communication. 

[0039] Fig. 2 is a block diagram functionally depicting 

a configuration of a wireless base station 1 for use in the mobile 
communication system shown in Fig. 1, in particular, a 
configuration of elements associated with call acceptance 
control. In the wireless base station 1 shown in the figure, 
Ki transmitters/receivers 11a, lib, HKi are connected to 

the transmitter/receiver control unit 13, and the 
transmitter/receiver control unit 13 is connected to the call 
acceptance control unit 15. In addition, the call acceptance 
control unit 15 is connected to the call processing control unit 
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17 and memory 19. 

[0040] The call acceptance control unit 15 reads out, 

updates, and writes data stored on the memory 19 upon a request 
from the call processing control unit 17, and manages the mobile 
station 3 currently communicated at the wireless base station 
1. The transmitter/receiver control unit 13 manages the 
transmitters/receivers 11a, lib, HKi, and measures a 

communication quality in each transmitter/receiver 11 upon a 
request from the call acceptance control unit 15. 
[0041] Fig. 3 schematically shows an example of data 

stored on the memory 19. In this example, in response to the 
mobile station 3 connected with the wireless base station 1 to 
make communication, there are recorded: the maximum 
transmission power of the mobile station 3; the current 
transmission power of the mobile station 3; the maximum 
transmission power of the wireless base station 1 assigned to 
the mobile station 3; the current transmission power of the 
wireless base station 1 relevant to the mobile station 3; the 
current reception power of an upstream link; the current 
reception power of a downstream link; the interference quantity 
of the upstream link; and the interference quantity of the 
downstream link. 

[0042] Fig. 4 is a flow chart showing control procedures 

for call acceptance control of the second embodiment. If a call 
connection request occurs with the wireless base station due 
to a new call origination, or alternatively, due to a hand- 
over request or the like, the call processing control unit 17 
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notifies the fact to the call acceptance control unit 15. The 
call acceptance control unit 15 predicts cell external 
interference after call acceptance based on the past monitor 
result (step Sll) . Subsequently, the predicted value is 
employed, thereby computing the required transmission power 
after call acceptance of a new call and the connected call (step 
S13) . With respect to all of the new calls and connected calls, 
in the case where there exists a mobile station in which the 
computed required transmission power exceeds the maximum 
transmission power in comparison between the computed required 
transmission power and maximum transmission power, acceptance 
of a new call is rejected (step S19) . In the case there does 
not exist a mobile station which exceeds the maximum 
transmission power, acceptance processing of the new call is 
executed (step S23) . 

[0043] Now, procedures for predicting cell external 

interference after call acceptance and computing required 
transmission power will be described here. Fig. 5 is a block 
diagram depicting functions in the call acceptance control 
unit 15, where the call acceptance control unit 15 is composed 
of: a communication quality measurement control section 15a; 
an interference quantity computation section 15b; a required 
transmission power computation section 15c; and a memory access 
section 15d. The communication quality measurement control 
section 15a instructs to the transmitter/receiver control unit 
13 communication quality measurement of the upstream and 
downstream links of each mobile station 3 in connection, and 
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stores the result in the memory 19 through the memory access 
section 15d. 

[0044] In the DS/CDMA (Direct Sequence Code Division 

Multiple Access) system, in the case where CINR standard 
transmission power control is performed with any error or delay, 
assuming that the number of simultaneous connections at one 
point in one wireless base station 1 is N, the CINR control target 
value is T CINR , the processing gain is Pg, the thermal noise level 
is N Q , and the reception level and cell external interference 
in an "i"-th mobile station are R x and Ii, respectively, the 
following relationship is established. 

[ Formula 4 ] 

Ri/^^t R./Pg + N Q + I x = T CINR (4) 

The downstream link is different from the upstream link in that: 
the situations of cell external interference are different from 
each other depending on mobile stations, and, in the case where 
transmission power control has been performed so that CINRs are 
equal to each other, the desired wave transmission powers are 
different from each other depending on the mobile station 3. 
[0045] On the other hand, in communication quality measurement 
during communication, the communication quality measurement 
control section 15a of the call acceptance control unit 15 
instructs the mobile station 3 to monitor and measure quality 
through the transmitter/receiver control unit 13, and measure 
a desired wave level Ri and the noise Si other than the desired 
wave level (equal to summation of interference and thermal noise 
and a denominator of formula (4) . The mobile station 3 returns 
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the measurement result to the wireless base station 1. The 
communication quality measurement control section 15a receives 
the return result, and notifies it to the interference quantity 
computation section 15b. The interference quantity 

computation section 15b computes the cell internal interference 
I in and cell external interference I as follows by employing 
the measurement result relevant to each mobile station 3. 
[0046] 

[ Formula 5 ] 

ixn = i - Yi / Yi • Ri/Pg 

I = S, - I in - N Q 

where y L is a ratio of transmission power to the mobile station 
3 in all the transmission powers at the wireless base station 
1. In the case where only a communication channel exists in 
the same wireless frequency bandwidth, the following is 
established. 
[ Formula 6 ] 
y t = Ri/^j.i Rj 

Further, a L = I/I in is computed, and the computed value is 
recorded in the memory 19 through the memory access section 15d. 
In this operation, there are a variety of methods, a method to 
be implemented during call acceptance judgment and a method to 
be implemented every predetermined time intervals. In any 
configuration as well, the similar advantageous effect is 
attained. 

[0047] Upon a call connection request, at the interference 

quantity computation section 15b, even if a new call is 
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connected, a ratio a between the cell internal interference 
and the cell external interference is kept unchanged, and the 
interference quantity after call acceptance is predicted. 
That is, in (4), assuming that a propagation loss between the 
f, i"-th mobile station 3 and the wireless base station 3 is Li, 
and the downstream total transmission power in the wireless base 
station 1 is P, the following relationship is established. 
[ Formula 7 ] 

Vi PLi/d + a x ) • (1 -Vi) • P • L x /Pg + N D = T CINR (5) 
Therefore, " y " representing how large transmission power may 
be assigned to the mobile station 3 after call acceptance is 
obtained as follows. 

[ Formula 8 ] 

Vi = T CINR - (1 + aj • P • Li/Pg + N Q T^/PI^ + T CINR (1 +aj Pl^/Pg 
(6) 

From a condition in which summation of y L relevant to all the 
mobile stations 3 is 1, the downstream transmission power P of 
the wireless base station 1 is obtained, and the downstream 
transmission power to the mobile station 3 is obtained byy 
iP. With respect to the new calls and all the connected calls, 
in the case where the computed required transmission power 
exceeds the maximum transmission power in comparison between 
the required transmission power and the maximum transmission 
power, rejection of call acceptance is notified to the call 
acceptance control unit 15, and processing is terminated. With 
respect to the new calls and all the connected call, if the 
computed required transmission power is equal to or smaller than 
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the maximum transmission power, it is judged that acceptance 
is enabled. Then, the fact is notified to the call processing 
control unit 17, and at the same time, the number of simultaneous 
connections is updated, and a new mobile station 3 is registered 
on the memory 19 through the memory access section 15d. 
[0048] In the above procedures, when the required 

transmission power of a new call is computed, one must know a 
propagation loss between the wireless base station 1 and the 
mobile station 3, There are a variety of methods for that 
purpose such as a method of measuring the reception level of 
a control channel transmitted from a wireless base station 1 
at a constant transmission power while the mobile station 3 is 
waiting, and notifying the measurement to the wireless base 
station 1 at a time when a connection request occurs. In any 
arrangement as well, the similar advantageous effect is 
attained. 
[0049] 

[ Advantageous Effect of the Invention ] 

As described above, according to the present invention, 
in the case where the interference quantity after call 
acceptance is measured based on the past measurement result, 
it is judged whether or not the communication quality of the 
accepting mobile station and the mobile station that has been 
already connected to the wireless base station meets a required 
communication quality after call acceptance, and there exists 
a mobile station failing to meet the required communication 
quality after the call acceptance, acceptance of call is 
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rejected, whereby there can be provided a mobile station 
communication system which is free of causing degradation of 
a communication quality due to forced disconnection or the like, 
which is further capable of flexibly coping with a traffic 
mal-distribution or time based variation, and which is large 
in system capacity. 

[ Brief Description of the Drawings ] 
[ Fig. 1 ] 

Fig. 1 is a block diagram depicting a schematic 
configuration of a mobile communication system to which a call 
acceptance control method according to the present invention 
is applied. 
[ Fig. 2 ] 

Fig. 2 is a block diagram depicting a configuration of 
a wireless base station . 
t Fig. 3 ] 

Fig. 3 is a conceptual view of data stored on a memory. 
[ Fig. 4 ] 

Fig. 4 is a control flow chart illustrating the call 
acceptance method of the present invention. 
[ Fig. 5 ] 

Fig. 5 is a flow chart functionally illustrating a 
configuration of the call acceptance control apparatus. 
[ Reference Numerals ] 

I Wireless base station 
3 Mobile station 

II Transmitter/ receiver 
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13 Transmitter/receiver control unit 
15 Call acceptance control unit 

15a Communication quality measurement control section 

15b Interference quantity computation section 

15c Required transmission power computation section 

15d Memory access section 

17 Call processing control unit 

19 Memory 
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[ Fig. 1 ] 

la First wireless base station 
lb Second wireless base station 
In n-th wireless base station 
(Extension code #1) 
(Extension code #m) 
3a Mobile station 
3k Mobile station 

[ Fig. 2 ] 

1 Wireless base station 

17 Call processing control unit] 

19 Memory 

15 Call acceptance control unit 

13 Transmitter/receiver control unit 

11a First transmitter/receiver 

lib Second transmitter/receiver 

HKi Ki -th transmitter/receiver 

t Fig. 3 ] 

Mobile station number 

Upstream maximum transmission power 

Upstream current transmission power 

Downstream maximum transmission power 

Downstream current transmission power 

Upstream reception power 

Downstream reception power 
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Upstream interference quantity 
Downstream interference quantity 
Connected call 
New call 



[ Fig. 4 ] 

Sll Predict cell external interference quantity I after call 
acceptance based on past monitor result 

S13 Compute required transmission powers PO and PI to Pn of 
new calls and connected calls 
S19 Reject acceptance 

S23 Execute call acceptance processing 
[ Fig. 5 ] 

15 Call acceptance control unit 

15a Communication quality measurement control section 
15b Interference quantity computation section 
15c Required transmission power computation section 
15d Memory access section 
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S R. /Pg+N + I . 
j*! J 0 I 

^tb^Stc^^o-C^5.«, *i«tt/C I NR;S55?L< 
&li!i^3glc£fcoTl^a.6-e±9 y ili^oT 



3wmSEW^fm^J. ^C0^1!i^3lC*fbrSiJ'?STt> 

05 ssiiGErossa&saws 1 o&ft iou^ 

^fi. Toy v^co J p#fiti 5 15S$iX"CV^-5o 
[0 0 4 2] ID 4 lig* 2 o*iS^j<oi^S#®Jfflico$ij®# 

§1 5I^W§£jIfcrr5 0 ^SW-SWSIl 5tti©3r 

£^$h-5 ufyT's id. m*x* ^cnf-mmz 

tlZmh-tZ (XT-y^S 13), 3fffc*ff*JJ:tfR* 

20 §:tt£J§5L Ufy7"S19) , &*i£ff m^SrS*. 
[0 0 4 3] ^Id. W5ttf&<D-tJl'ft-=F&<0^'fflkmm 

25 mff %B 1 5 ft<Dmmz^-r7v •> t h-c. ^Sf+^j® 

1 5 li, iiflr&ftaij£ffi«lffi 15a, T#£#ffiSB 

15 b, /jfgjgmm^tisas 1 5 c, pf^yr^-t^se 

1 5 da>e>lg/&£^5„ iifgaSiffl^feWSS 1 5 all. 

30 ffl£*i£S«a*d»»tl 3K»*U iS*5r^^yT 
^-fe^SCl 5 dSrilC-O^E-y 1 9 tit&^i-^c 
[0 0 4 4] D S /CDMA (Direct Sequence Code Di 
vision Multiple Access) (O^^f At, C I NRSrX 

mt Lizmm&*)mmim&*?mmm<nt3tix\,^ia 

IsBScSrN, C I NRro«6iWSSIffiS:T CIIO , «iafiJ#$r 
ft u-i/wfcit^-fe/u^^coT-i^^. -ttv-eix. R, , 
40 I»4] 



<4) 



[0045] -2f. iiff4'roaffp D DKjSiJ^-c-iii¥g#ffl 
is^® 1 5 <nmm&nmj£&m%i 1 5 a nm&mmfti® 

l 3*iiC-C^SI)^3ldD 0 DKS^aiJ^?rm^-L, ft 
50 OfiJ, (4) <Oftmc*2L\<^ S-j&JS^-erS. ^®)^ 
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31*. m^^mmm^m 1 miw&>i 

^»J®SiJ 1 5 a ni&&m^i§:nm t> , T ^fi^tUSS 1 
5 b icii*a-f £, Ti£fi»ti&ffl5 1 5 b "Cli, 3 
i;:oi^TS£8iJ;£*£j&£ffl^-C. -tr/K*lTii£ I in tt/^(- 
T# I o 

[0 04 6] 

[&5] 

1 - r 

I 



in 



I = S , 



R, /Pe 



I . — N 
In o 



fc/fU «|j»Sflfi® i i-*s»t«^2l(t 

o a 3 ^©ant © £ tt> z £ Ht -c fo 

t5i Lfc*frlctt, 



i 



PL. 



05 



10 



15 



t»6] 



7 1 = 



R. 
i 
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2: r. 

j-l 1 



[0 04 7] PfcOgjgS-^JjilCgS LTT^S^ffiSS 15b 

i-fc*>*>5S; (4) leaner, i #S<o^ts^3 ir*siijts 

ltSc7] 



(1 + a, ) 



(1-7, ) 



• P 



Lj /Pg 



+ N. 



-T 



CINR 



(5) 



W (lH - g l> ■ P ' L I /P «* N o T C1IB 
T » " PL . +T C1NR (1 + a l ) PL l /Ps 



isfc&'bix-S. ^fb^Stro^TcDvi coin** l T-*> 

a35#a»$>*si»sjfi^ 1 cot k> m&mnti p <? 

*U ^^ib^3~-<7>T'5 ilUfS^fivi P-C*J6^>ix 

^Si^»S:3gigfL>^y T^-ir^gBl 5 d Srii * 
y 1 9±lc3gffc^fb^3Sr^^-S«, 
[004 8] ±IE^JilWp-C. £rfc&P¥<D/?r^£{f ^2) 

[004 9] 

[I8KcoS(j*] SJbSMBIclft9iL.fc.fc 5 ic. 
ixli, l9coS^i•^$WT^ft^^i§*co^lJ^igS : |cS-^^^T 



#a»c3f*«)iiflrs«taifc-r*»if 5 *»«:*] wu. nf<o 

ii-^tc, P?w£tt£fg2?-r*C,i: lei 5fc«U«IWr*if 
let 9 ii(ta«0*ft:«rffl*-r* -t*<. $ "bled, 

[m®<Dfss^/itttw] 

[HI 1 ] *«Wfc«3i¥Sf+fW»;Mfca s afl! * i%Z&W) 

[0 2] iSilSUSaj»«>«J««r*i-7 f ny^H"C*>5. 
[HI 3] **U±U:*Mft-r 5^— ^<0«ifcH-P«>*. 
[04] «»W«)0fft««»3!fft«:lllWi-*«*7n — 

40 [1115] B?gW-M»3fi«o«j*S:«ttW«w|ftM-r5^'ci 

[*?-§•<£> tft 95] 
1 SSi&fcgitfc^ 
3 ^tb^ 

45 1 1 m 

i 3 ££<t 

1 5 PpSttMafSB 
1 5 a aflTAKaiftllilff 
1 5 b T^figtUgB 
50 15c @T®iJlffS^3iajSB 
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